| INTRODUC TI ON
The growth in the number of kidney transplants performed in the United States over the past 3 decades has been accompanied by a significant increase in the number of domestic transplant centers.
Nevertheless, the transplant center characteristics that potential transplant candidates prioritize when choosing between centers have not been well described. Practical considerations, such as geography and insurance coverage, presumably play a large role in determining patient access to individual kidney transplant centers.
However, the vast majority of states have more than 1 active kidney transplant center, and patients with end-stage kidney disease are entitled to Medicare coverage after dialysis initiation or transplantation, suggesting that other factors must also contribute. Factors that patients value when choosing a transplant center have not been well studied. In order to guide the improvement of patient-facing materials, we conducted an anonymous electronic survey of patients that assessed the relative importance of patient experience, practical considerations, transplant center reputation, center experience, and waitlist when selecting a transplant center. A total of 409 respondents completed the survey, of whom 68% were kidney transplant recipients and 32% had chronic kidney disease or were on dialysis. Participants had mean age 56 ± 12 years and were predominantly female (61%), white (79%), and had an associate's degree or higher (68%). Participants most often prioritized waitlist when evaluating transplant centers (transplanted 26%, chronic kidney disease 40%), and waitlist was almost twice as likely as outcomes to be ranked most important (30% vs 17%). Education level and transplant status were significantly associated with factors used for center prioritization. Waitlisted respondents most commonly (48%) relied on physicians for information when selecting a center, while a minority cited transplant-specific organizations. In order to improve shared decision-making, materials outlining centerspecific waitlist features should be prioritized. Novel patient-oriented metrics for measuring transplant center quality that align with patient priorities must be explored.
K E Y W O R D S
clinical research/practice, health services and outcomes research, kidney transplantation/ nephrology, organ procurement organization, patient characteristics, quality of care/care delivery, Scientific Registry for Transplant Recipients (SRTR), social sciences outcomes. 3 Other factors that may be important to patients, including patient experiences, practical considerations (such as lodging and transportation), and waitlist factors are not emphasized in these reports.
Better understanding patient preferences and attitudes toward differences in transplant centers represents an important step toward improving shared decision-making between providers and potential transplant candidates and developing patient-oriented center comparisons. 4 We therefore sought to assess patient priorities regarding transplant center characteristics in order to inform the development of improved center-specific informational materials and program-specific reports that include the current transplant center metrics.
| ME THODS

| Study design and population
Potential study participants were all adult kidney transplant candidates, recipients, and their family members as well as others who were interested in kidney disease who signed up to receive emails from the National Kidney Foundation (NKF). All survey respondents were informed that completing the survey was voluntary and all survey respondents signed an electronic consent form before beginning the survey. All procedures performed were approved by and conducted in accordance with the ethical standards of Columbia University Medical Center's Institutional Review Board.
| Survey content and administration
Patients were asked to self-report demographic data including age, 
| Statistical analyses
Participants were included if they completed the entire survey ( Figure S1 ). Study data were screened to detect erroneous data entries, missing data, and outliers to test normality. T tests were used to assess differences in demographic information between transplanted and nontransplanted respondents. Pearson χ 2 tests of independence and Fisher exact tests were used where appropriate to examine demographic information and differences between groups for transplant factor rankings. Multivariable ordinal logistic regression was used to determine factors associated with prioritization of each factor. Analyses were performed using SAS 9.4 (SAS Institute Inc, Cary, NC). Statistical significance was identified by a P < .05.
| RE SULTS
Of the 514 participants who responded to the survey, 94 (18%) did not complete the survey and 11 (2%) did not provide their education level, yielding a total of 409 participants who were included in the analysis (80% of survey respondents) ( Figure S1 ). Included participants were similar to excluded participants on all characteristics except transplant status (Table S1 ). Of the participants included in this analysis, 278 (68%) were prior kidney transplant recipients, and the remaining 131 (32%) had either CKD or endstage kidney disease requiring renal replacement therapy (henceforth referred to together as CKD for brevity) at the time of survey completion ( Table 2 ). The mean age of included participants was 56 years, and they were predominantly female (61%), white (79%),
and had obtained at least a bachelor's/associate's degree or higher education (68% 
TA B L E 2 Kidney transplantation survey respondent characteristics and demographics
patients were less likely to be black (16% vs 9%, P = .044), but there were no other significant differences among demographic characteristics.
Participants most commonly described almost all surveyed center characteristics as "extremely important" (Table S2 ). Waitlist was most often ranked as the most important factor when evaluating a transplant center by both transplanted participants (26%) and those with CKD (40%) ( Figure 1 ). Furthermore, although the 2 patient groups differed overall on their prioritization of transplant center factors (Table 3) , waitlist was listed as either the most important or second most important factor by 66% of participants overall (70% of CKD participants, 64% of transplant participants) (Table S3 ).
In addition, significant differences between groups were noted for prioritization of practical considerations, which were considered the most important factor by 16% of transplanted participants but only 9% of those with CKD (P = .045). Notably, practical considerations were also most likely to be considered the least important factor by both groups (ranked last by 67% of respondents). In order to compare overall attitudes of transplanted participants vs CKD participants toward each factor, the aggregate scores for each transplant center factors were then organized into density plots.
Significant differences were noted only for prioritization of waitlist and practical considerations ( Figure 2 ).
We next examined whether demographic factors impacted the likelihood of prioritization of each transplant center factor using multivariable ordinal logistic regression (collapsing factor ranking into first most important factor vs second most important factors vs third to sixth most important factor) ( Table 4) .
Education, insurance status, age, and transplant status had no significant impact on prioritization of practical considerations, transplant center reputation, transplant center experience, patient experience, or outcomes. Higher education attainment was associated with greater prioritization of waitlist factors (compared to participants with a high school degree or less), whereas prior transplant recipient status was associated with decreased prioritization of waitlist.
Given these results, we further assessed whether participant education status was associated with changes in prioritization of individual transplant center factors. Participants with different education levels did not differ in any demographic characteristic other than ethnicity (Table S4) . Among all subfactors surveyed, higher level of education was significantly associated with lower likelihood of considering duration of hospitalization, continuity of care team, availability of affordable family housing, family support, and evaluation cost to be important factors (Table 5) .
Finally, participants who reported that they were actively waitlisted for a kidney transplant were asked which resources they utilized when choosing a transplant center (multiple answers were allowed). Among these 62 participants, almost half (48%) cited their physician as a source of information about transplant centers, whereas a minority reported utilizing the SRTR (9.7%) ( Figure 3 ).
| D ISCUSS I ON
More than 19 000 patients receive kidney transplants in the United
States each year, and there are currently over 95 000 patients on the kidney transplant waitlist. 5, 6 While accessibility defined by distance plays a large role in dictating access to each of the 276 domestic kidney transplant centers for the majority of patients, little else is known about patient preferences when choosing transplant centers.
Understanding the transplant center characteristics that patients value is the first step toward improving patient-facing program reports and developing patient-oriented metrics for evaluating transplant center performance. TA B L E 3 Factor ranked most important when considering transplant facility, stratified by transplant status (n = 409 Total, 131 CKD/Waitlist, 278 Transplanted) (X 2 = 11.4, P = .044) F I G U R E 2 Density plot of waitlist (A) and practical considerations (B) composite scores stratified by transplant status. For waitlist (A), the mean composite score for CKD respondents was 78.5, while the mean composite score for transplanted patients was 77.6. For practical considerations (B), the mean composite score for CKD respondents was 78.1, while the mean composite score for transplanted patients was 72.3. CKD, chronic kidney disease [Color figure can be viewed at wileyonlinelibrary.com] that waitlist-related inquiries were the most common data-related ("Average or median wait or shortest wait") and general information ("How to get on the waiting list") requests to the SRTR by patients.
9
Not surprisingly, we also found that participants were mostly likely to use their primary providers as their primary source of information when evaluating transplant centers. These data supplement studies outside of transplantation, demonstrating that providers are patients' preferred source of health information, but is concerning given known deficiencies in transplant-related counseling for patients with end-stage renal disease (ESRD).
10-12
Accordingly, earnest discussions between patients and providers regarding differences in waitlist practices and expected waitlist times between centers should be part of transplant-related shared decision-making. 4 Such discussions should recognize regional differences in organ availability for patients who may be able to take advantage of waitlisting in multiple United Network of Organ Sharing regions, as well as within-region center-level differences in waitlist outcomes that arise from differences in practice patterns with regard to organ offer acceptance and the use of suboptimal kidneys (especially since these center characteristics can confer overall survival advantages to waitlisted candidates). 13, 14 Further investigation is also warranted to assess the effect of waitlist time prioritization on patients' willingness to accept organs with unfavorable characteristics, such as high Kidney Donor Profile Index kidneys, dual kidney offers, or public health service increased risk organs. Interestingly, our findings somewhat differ from previous work suggesting dialysis patients may underestimate their mortality on dialysis. 15 We suspect that these difference are due to both differences in the questions that were asked (asking specifically about waitlist outcome prioritization vs about mortality on dialysis) as well as demographic differences between study participants, since that study focused on patients with high expected 1-year mortality.
Differences between pre-and posttransplant patients are also worth noting, in particular regarding patient experience and practical considerations. While patients in our study largely considered practical considerations (including geographic proximity, cost, and lodging) to be the least important factor when choosing a transplant center, transplanted patients were 1.8 times more likely to list this as the most or second-most important factor. This finding suggests that logistical hurdles significantly impact the quality of the posttransplant course for a subset of patients, and greater efforts should be made to predict and address these potential problems at the time of waitlisting. were denied the opportunity to be transplanted). This is especially true given that we found that patients most often turned to their physicians for information when choosing centers, but prior studies have shown that healthcare providers have limited awareness of the allocation system or of disparities in kidney transplantation.
24,25
Disparities in patient education about transplant have direct effects on access to transplantation, and prior studies have found that patient education has the ability to reduce racial and socioeconomic disparities in completion of transplant evaluation. 11, 26 Furthermore, prior studies have found that patients with lower education attainment were more likely to report psychosocial concerns regarding pursuing transplantation, and less likely to believe transplantation would be advantageous. 27 The findings that patients value waitlist factors above others are also important to view in the context of existing resources available to patients when choosing between transplant centers. The SRTR currently provides standardized information about each transplant center in an effort to help patients compare centers to national and regional benchmarks. Included information in the center overview includes quantitative assessments of annual transplant volume and transplant rate (per 100 people per year), as well as a summative outcomes assessment (ie "better than expected," "as expected," "worse than expected"). 1 Additional available information in the >60-page program-specific reports includes raw data regarding waitlist and transplant activities, waitlist mortality, short-term patient and allograft survival, and results stratified by demographic/medical characteristics. However, patients often find this information difficult to digest. 9 Furthermore, it should be noted that although waitlist factors are valued most by patient before and after transplantation, current metrics used by regulators and payers to evaluate transplant center performance (including the SRTR's summary "5-tier assessment") do not take this patient priority into account. 28 Rather, they focus on 1-year (ie, short-term) graft and patient survival despite the fact that with advances in the field of transplantation, the primary contributor to mortality for transplant patients has increasingly become death while waiting for a transplant. Importantly, public reports about transplant centers are largely standardized across organ types, despite the fact that patients with different disease processes may have different priorities and needs. While our analysis focuses on the needs of patients with end-stage kidney disease, the needs of other patient groups should be studied and organ-specific tailoring of patientfacing center information should be considered. In addition, the heterogeneity of responses overall is worth highlighting. Even though waitlist was most likely to be prioritized, each of the other factors was ranked as "most important" by >10% of participants.
As a result, while more information on the pretransplant phase is desirable, it should not be provided at the expense of the outcomes measures to ensure that the diverse needs of ESRD patients are being met.
Recommendations from the 2012 Consensus Conference on
Transplant Program Quality and Surveillance include that "PSRs should be better suited to the needs of all users, particularly patients" and to "Enhance reporting of access to transplant and pretransplant outcomes." 8 In response to these recommendations, on May 14, 2018 (after the completion of this survey and its analysis), the SRTR released an updated beta site (beta.srtr.org) that sought to improve the program-specific reports. Changes rather than grouped categories may provide a more nuanced understanding of patient preferences, especially as they pertain to the development of specific metrics that will be used to guide program evaluation and accreditation.
In conclusion, we found that both kidney transplant recipients and pretransplant patients with CKD prioritized waitlist factors when evaluating potential transplant centers. Public-facing informational materials and transplant center report cards that emphasize shortterm outcomes should be updated to include clear comparisons of waitlist-related factors in order to facilitate shared decision-making and align with patient preferences. 
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